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COMPOSITION FOR INOCULATING LEGUMES AND METHOD THEREFOR 

Technical Field and Background of the Invention 
[0001] The present invention refers to a method for the preparation of a concentrated 
inoculating composition for legumes, preferably soybeans, alfalfa and beans and the 
inoculating composition obtained with such a method. 

[0002] It is known in the art that, under certain conditions, leguminous plants fix nitrogen 
directly from the air and convert it to certain nitrogenated organic compounds and thus 
supply nitrogen to the plant for protein synthesis and also enrich the soil, also leaving 
nitrogenated nutrients for later crops. This fixation is caused by the bacteria named 
Rhizobium Japonicum or Bradyrhizobium Japonicum existing symbiotically with the plant 
forming infective nodules in the neck of the root. Nitrogen fixation is a function of the 
number of infective nodules in the neck of the root, and thus counting the nodules can be 
used to quantify the efficiency of the inoculant that is used. Therefore, greater nitrogen 
fixation is achieved with the inoculants containing the highest number of Bradyrhizobium 
bacteria and, above all, their infectivity. 

[0003] The inoculants per se were modified in their characteristics from solid substrates 
such as peat, vermiculite, perlite, charcoal, etc. as carriers of Bradyrhizobium in liquids as 
the majority of those that are now on the market. 

[0004] Since the appearance of liquid inoculants, the first problem to solve was to achieve 
a higher survival rate of the Bradyrhizobium because the period of effectiveness increases 
as a function of the survival thereof in the inoculant. At an early stage, the viability of one 
of the inoculants was one month, the majority now lasting as much as eighteen months 
and some even two years. 
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[0005] The advantage of the liquid inoculants was the greater quantity of bacteria 
containing +/- 1.00 x 10^°/ml of Bradyrhizobium and the practicality of their use. On the 
other hand, they exhibited the disadvantage of greater fragility and hence less viability of 
their Bradyrhizobium bacteria in the face of attacks by products such as fungicide as well 
as the dryness of the environment, temperature, pH of the soil, etc. 
[0006] Solving this problem started with the addition of previously sterilized and 
neutralized ground peat to the culture medium already prepared with a 1 x 10^° 
concentration of Rhizobium Japonicum, a mixture made prior to the packaging of the 
culture medium. 

[0007] Although the addition of the previously sterilized and neutralized ground peat to 
the culture already prepared with a 1 x 10^^ concentration of Rhizobium Japonicum 
improved the viability of the Rhizobium Japonicum bacteria facing the attacks mentioned, 
which was manifested by improved noduiation, the acidity of the peat itself and its different 
pH versus the medium in which it was incorporated did not allow an optimum absorption 
of the Rhizobium Japonicum bacteria. These results were amply overcome by the invention 
which is submitted for patenting. This invention solves the problem, achieving greater 
protection, resistance and viability of the Rhizobium Japonicum bacteria facing the attacks 
previously described and achieving a greater multiplication of the Rhizobium Japonicum 
bacteria contained in the peat, as will be explained in this specification. 
[0008] For this purpose, powdered maltose and liquid maltose and lactose saccharides 
as well as a fungicide called potassium sorbate are added to the culture medium forming 
the concentrated inoculating composition. The result of all of this is a greater viability of the 
Rhizobium Japonicum bacteria compared with the viability that the bacteria would have 
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without these additives to the culture medium. 

[0009] In tum, if peat is simultaneously added with the other ingredients to the general 
use culture medium, the bacteria will have greater resistance to the attacks mentioned and 
greater multiplication thereof. This is because of a greater degree of impregnation of the 
bacteria in the peat incorporating it once the culture medium is finished, there being better 
neutralization of the acidity of the peat which is combined with the culture medium and 
takes on the same on the same pH as the latter. It thereby acquires a greater capacity for 
absorbing bacteria because, at the stabilization temperature, the peat becomes more 
spongy and thus more porous, thus promoting greater interaction with the bacteria. 

Summary of the Invention 
[0010] The object of the present invention is a method for preparing a concentrated 
inoculating composition containing general use culture medium to which is added, after 
being sterilized and cooled, the Rhizobium Japonicum bacteria which is multiplied at 28° 
C for about 46 hours and then allowing the culture medium to which it is added to cool until 
the latter reaches a temperature of 10 to 1 1° C, the method being characterized in that, 
once the steps mentioned have been completed, powdered maltose and liquid maltose and 
lactose saccharides as well as a fungicide called potassium sorbate are added to the 
culture medium. The result of all of the above is a concentrated inoculating composition 
useful in industrial and agricultural terms for employment with leguminous plants, 
preferably soybeans, alfalfa and beans. 

[0011] Another object of the present invention is a method for preparing a concentrated 
inoculating composition containing general use culture medium to which is added, after 
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being sterilized and cooled, the Rhizobium Japonicum bacteria which is multiplied at 20° 
C for about 46 hours and then allowing the culture medium to which it is added to cool until 
the latter reaches a temperature of 10 to 11 "C, the method being characterized in that, 
during preparation of the general use culture medium, treated peat is added as one of its 
components and, after completion of the steps described, powdered maltose and liquid 
maltose and lactose saccharides as well as a fungicide called potassium sorbate are 
added to the inoculant. The result of all of the above is a concentrated inoculating 
composition with peat incorporated initially as one more component of the culture medium 
containing the inoculant useful in industrial and agricultural terms for employment with 
leguminous plants, preferably soybeans, alfalfa and beans. 

[0012] Another object of this invention Is a concentrated inoculating composition prepared 
in accordance with one of the two methods just described. 

[0013] Other objects, advantages and features of the present invention will become more 
evident in the following detailed description, the example embodiments not being limiting 
and given only to illustrate the invention. 

[0014] The invention describes an industrial method for preparation of a concentrated 
inoculating substance with or without peat incorporated as part of the culture medium, 
agriculturally useful, practical and efficient, above all when mixed with fungicides and the 
resulting inoculant. 

[0015] The culture medium to which we refer throughout the specification is a general use 
culture medium, each 1000 liters of which contains preferably 500 g of potassium 
phosphate, 300 g of ammonium phosphate, 200 g of magnesium sulfate heptahydrate, 800 
g of potassium nitrate, 100 g of sodium chloride, 12.5 kg of glycerine, 4 kg of yeast extract, 
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100 ml of 10% ferric chloride and 200 ml of anti-foaming agent. 
[0016] One preferred way of applying the invention consists in a method for preparation 
of a concentrated inoculating composition, the general use culture medium of which is 
sterilized and cooled and then injected with the Rhizobium Japonicum bacteria. In this 
culture medium, the bacteria is multiplied for approximately 46 hours at a temperature of 
28°C. The culture medium with the bacteria already incorporated is then cooled to a 
temperature of 1 0 or 1 1 °C. Once these steps are carried out, 500 g of maltose saccharide, 
2.5 kg of liquid maltose saccharide and 500 g of lactose saccharide are added to the 
culture medium. Also added are 400 g of a fungicide called potassium sorbate. In order to 
add all these last components to the culture medium, they must be dissolved in 100 liters 
of water and then sterilized at 121^0 for 30 minutes, allowing the mixture to cool until it 
reaches a temperature of 20°C and then transferring these components to a tank 
containing the universally known culture medium. The result of adding these components 
treated in the way described to the culture medium is a concentrated inoculating 
composition, agriculturally useful, practical and efficient, especially when mixed with 
fungicides. 

[0017] Another way of embodying the invention consists in adding 100 kg of previously 
treated peat to the general use culture medium as one of its components, this addition 
being carried out simultaneously with the other chemicals forming a part of the general use 
culture medium described herein. For this purpose, the peat requires previous treatment 
which consists in heating the peat with distilled water to lOO^C for forty minutes in order to 
evaporate the different volatile components of the natural composition of the peat. After 
this. 1 0% of the final volume of the peat is transferred to the fermenting unit for preparation 
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of the culture medium to which is added the remainder of the previously mentioned 
chemicals, adjusting the pH in accordance with the usual standards of the process for 
fermenting Rhizobium. 500 g of maltose saccharide, 2.5 kg of liquid maltose saccharide 
and 500 g of lactose saccharide are added to the culture medium. Also added are 400 g 
of a fungicide called potassium sorbate. In order to add all these last components to the 
culture medium, they must be dissolved in 100 liters of water and then sterilized at 121°C 
for 30 minutes, allowing the mixture to cool until it reaches a temperature of 20°C and then 
transferring these components to a tank containing the universally known culture medium. 
The result of adding these components treated in the way described to the culture medium 
is a concentrated inoculating composition, agriculturally useful, practical and efficient, 
especially when mixed with fungicides. 

[0018] The previously treated peat must preferably comprise 5 to 20% of the culture 
medium. 

[0019] The following analyses carried out in laboratories will illustrate the benefits of the 
invention compared with the previous art. 

[0020] The bacteria is added to the general use culture medium and an assessment is 
then made of its viability which should reach a life of 40 days. After this, 500 g of maltose 
saccharide, 2.5 kg of liquid maltose saccharide and 500 g of lactose saccharide are added 
to the culture medium. Also added are 400 g of a fungicide called potassium sorbate which 
achieves a viability of 18 months. The liquid maltose as well as the powdered maltose can 
be replaced by trehalose. 

[0021] Another test is carried out by mixing the inoculant with 10 to 20% peat with 
seed-treating agents Tiram and Carbendazin (30/30). It is left standing for eight hours and 
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a viable count (V.C.) is carried out. This is tlien mixed with seeds in a proportion of 0.4 g 
per 100 g of seed. Sowing is then carried out in the laboratory in a way that is universally 
known (in accordance with the method proposed by the S.E.N. S.A.). At the end of 21 days, 
a count is made of the nodulation with the results given in Table I below: 





V.C. initial 


V.C. 8 h 


Nodulation 


Sample A: 
Liquid inoculant 
without peat + 
seed-treating agent 


5x10' 


4x10' 


4 nodules per plant 


Sample B: 
Liquid inoculant 
with peat + 
seed-treating agent 


5x10' 


2x10' 


10 nodules per 
plant 



[0022] Tests were also carried out with soybean seed with the proportion given in 
accordance with the use of liquid inoculant + seed-treating agent and liquid inoculant with 
peat in the composition + seed-treating agent. 

[0023] The seeds were left for eight hours in the culture oven at a temperature of 38° to 
40^ C followed by a V.C in the seeds and the nodulation to determine the survival of the 
bacteria, as is illustrated in the following Table II: 





Initial 


8 hours 


Nodulation 


Sample A 


150,000 bacteria 
per seed 


50,000 bacteria per 
seed 


2 nodules per plant 


Sample B 


150,000 bacteria 
per seed 


90,000 bacteria per 
seed 


6 nodules per plant 
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[0024] The two preceding tables are the average of more than fifty analyses carried out. 
The prior art does not include a method of preparation of the product described nor this 
one either, being unique in that it has peat incorporated in the culture medium as a 
component thereof. 

[0025] Another method is carried out by centrifuging the inoculant to separate the solid 
(peat) from the liquid culture medium, rinsing with distilled and sterile water, discarding the 
wash water. After this, 10 g of the peat are taken and subjected to a viable count and a 
nodulation count with the results in Table III below: 





V.C 


Nodulation 


Peat incorporated in the 
finished culture medium 


1 x10^ 


5 nodules per plant 


Peat incorporated in the 
culture medium 
simultaneously with the 
other components thereof 


9x10^ 


12 nodules per plant 



[0026] These figures are the average from more than fifty tests carried out. 
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